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Reply
We thank Dr. Pedersen and Ms. van den Broek for their inter-
est regarding our recent article (1) and for drawing attention to
the potential quality-of-life issues associated with implantable
cardioverter-defibrillator (ICD) shocks. The authors emphasize that
the relationship between ICD shocks, appropriate or inappropriate,
and health-related quality of life is neither simple nor linear. For
example, some studies have not found an effect of shocks on quality of
life. Other studies either have (2) or have not (3) found an effect
between number of shocks and adverse psychologic effect. Similarly,
patients with multiple appropriate shocks, for example, ventricular
arrhythmia storm, appear to be at particularly high risk for subsequent,
largely nonsudden, death in follow-up (4). Patient-related factors such
as age or personality type likely do play a role in the magnitude of
effect a shock has on the patient (1,5,6). In MADIT II (Multicenter
Automatic Defibrillator Trial II), while personality subtypes, such as
type D (7), were not specifically inventoried or analyzed ( 8), mental
health was not observed to change in patients completing follow-up
quality-of-life questionnaires, although declines in physical health
were noted for patients experiencing appropriate shocks, likely due to
worsening congestive heart failure (9). In summary, further work is
needed to reduce the occurrence of ICD shocks, both appropriate and
inappropriate, while maintaining the mortality reduction with ICDs,
and to anticipate, understand, and mitigate the effects of the shocks
when they cannot be prevented.
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Initial Assessment of
Clinical Impact of a Drug
Interaction Between Clopidogrel
and Proton Pump Inhibitors
After reading the article by Gilard et al. (1) regarding the influence of
omeprazole on the antiplatelet action of clopidogrel associated with
aspirin, we examined our medical and pharmacy databases for acute
myocardial infarction (MI) rates in members receiving clopidogrel
with or without concurrent proton pump inhibitor (PPI) therapy.
Our analysis included members younger than age 65 years who
were determined to be adherent to clopidogrel therapy. Members
were assigned to a no PPI exposure group (control), low PPI exposure
group, or high PPI exposure group based on adherence rates to PPIs.
Members were studied for a period of 1 year for claims with
International Classification of Diseases-9th Revision diagnoses indic-
ative of MI after starting clopidogrel therapy. We also examined
comorbidities and severity of illness at the time of first clopidogrel use.
Our findings revealed 1-year acute MI rates of 1.38% (66 of
4,800 patients) in the control group, 3.08% (22 of 712 patients) in
the low PPI exposure group, and 5.03% in the high PPI exposure
group. Using the control group MI incidence as the expected MI
rate, the difference in MI rates between the control and high
exposure groups was significant (p  0.05). Subsequent analysis
identified small but significant comorbidity differences between the
groups that could account for the findings. The high PPI exposure
group had a slightly greater number of individuals with pre-
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existing hypertension, diabetes, and a slightly elevated overall
severity of illness when clopidogrel was first prescribed.
To adjust for these differences, a subset of members was con-
structed within each group who all had diagnoses of ischemic heart
disease, congestive heart failure, hypertension, hyperlipidemia, and
diabetes before the start of clopidogrel therapy. Table 1 shows that
differences in acute MI rates between the control and high PPI groups
remained significant (p  0.05) when these comorbidity differences
were adjusted out of the analysis. Relative risk for acute MI in the high
PPI exposure group was 337% greater than in the control group.
Although claims-based analyses are limited and cannot control
for variables such as years of risk factor presence, weight gain,
smoking history, and family history of coronary heart disease, we
feel that evidence is pointing toward a potentially significant
interaction between PPIs and clopidogrel that may decrease the
ability of clopidogrel to prevent acute MI events.
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Reply
We thank Dr. Pezalla and colleagues for their interest in our article
(1). We are highly interested in the strong link reported between
proton pump inhibitor (PPI) use and clinical coronary artery
adverse events in patients under clopidogrel therapy, according to
their medical and pharmacy databases.
Our study showed that omeprazole significantly decreased the
clopidogrel inhibitory effect on platelet P2Y12 as assessed by the
vasodilator-stimulated phosphoprotein (VASP) phosphorylation
test. This study has opened the way to a clinical validation of this
concept. A first step was reached by a report from another French
team showing a sensitivity of 100% of the VASP test in predicting
major adverse cardiac events (MACE) (2). Moreover, Bonello
et al. (3) showed that adjusting the clopidogrel loading dose
according to the VASP index, before PCI, in daily clinical practice
improved the clinical outcome after coronary stenting.
Data reported in the letter by Dr. Pezalla and colleagues tend to
confirm that adding PPI to an antiplatelet therapy with clopidogrel
increases MACE.
A strong link seems to exist between clopidogrel–PPI interac-
tion, VASP index, and clinical outcomes. However, some ques-
tions remain. Are all PPIs equal? When co-prescription of clopi-
dogrel and PPI is mandatory, what is the best attitude? A VASP test
may be performed and clopidogrel dose may be adjusted to obtain a
VASP index higher than 50% (4–6). According to Bonello et al. (3),
an additional bolus dose of clopidogrel may decrease clinical events,
but how long should high doses be maintained?
Additional randomized trials with clinical end points must be
performed. Nevertheless, biological data from our randomized
double-blind trial, confirmed by clinical results of registries such as the
one reported in the letter by Dr. Pezalla and colleagues, should lead us
to avoid systematic addition of PPI when clopidogrel is prescribed.
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Comparison of 1-Year Acute Myocardial Event Rates inRisk-Adjusted Members Receiving Clopidogrel Wi h andWithout Concomitant PPI Use
Table 1
Comparison of 1-Year Acute Myocardial Event Rates in
Risk-Adjusted Members Receiving Clopidogrel With and
Without Concomitant PPI Use
Control
(Clopidogrel,
No PPI)
Low PPI
Exposure
High PPI
Exposure
Members with all
identified risk
factors, n
384 90 536
Age (yrs) 58.24 4.68 58.32 5.79 57.12 5.80
Male gender, n (%) 257 (66.92) 58 (64.4) 365 (68.09)
Members with MI
events, n
10 9 61
Members with MI
events, %
2.60 10.00 11.38
95% confidence
interval
1.01–4.19 3.81–16.19 8.69–14.07
MI  myocardial infarction; PPI  proton pump inhibitor.
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